To estimate the production of a given waterfowl breeding population, information is needed on the expected productivity of various age cohorts. Of particular importance is the productivity of yearling birds compared with that of older females. For distinguishing between first-year and older redhead females in the breeding season, we have used a combination of parameters obtained from selected primaries and greater upper secondary coverts (exclusive of proximal coverts, i.e., "tertial" coverts). Measurements of these parameters were used to establish discriminant functions for each age group, thereby utilizing several parameters simultaneously.
Of Special acknowledgment is due G. Smart, who, having spent several years studying redheads, made the initial suggestion to examine covert markings of redheads, and who assigned hunter-submitted redhead wings to "known" age categories based upon "tertial" and "tertial covert" shape and wear. We appreciate the careful work of C. Braeger, T. Dwyer, and V. Howard, who made most of the measurements used in this study. F. Lee supervised the rearing of the known-age juvenile redheads. We thank D. Gilmer, G. Smart, and L. Oring for their review of the manuscript.
METHODS
Eighty-seven fall-collected wings were selected at the Mississippi Flyway "wingbee" and assigned to the adult or juvenile category based on "tertial" and "tertial covert" shape and wear (Carney 1964). These characters are considered to be reliable indicators of age in the fall, but not in the spring after the "tertials" and "tertial coverts" are replaced in the prealternate I molt. Resultant "known-age" groupings consisted of 37 adults and 50 juveniles.
Parameters of flight feathers retained until after the first breeding season were examined. These parameters included markings on and width of greater upper secondary coverts, and length, weight, and diameter of primary feathers. Covert markings, and 5th primary length, weight, and diameter also were obtained in the fall from 37 juvenile redheads reared at the Northern Prairie Wildlife Research Center in 1972.
Greater upper secondary coverts were examined for the feathers possessing the most characteristic marking (Fig. 1) . On the basis of this marking the covert was assigned to one of the following categories: well flecked, moderately flecked, slightly flecked, no marking, indication of bar, light thin bar, light wide bar, moderately barred, and heavily barred. A covert marking score was obtained by rating these categories from 1 to 9 in the above order.
The 11th, 12th, and 13th greater secondary coverts were pulled and the width of each recorded. This measurement, to the nearest 0.5 mm, was taken 3 mm below the tip of the shaft after the feather was flattened, the shaft straightened, and the bars preened into normal position (Fig. 2) . Because this method of measurement also provided an assessment of covert shape, it accentuated the difference between birds before and after their first postnuptial molt.
The 12th and 13th greater secondary coverts were better age indicators than the 11th, and, because of the possibility of the 13th being replaced during the prenuptial molt (prealternate I molt), the 12th was selected for use in subsequent evaluation. The 14th greater secondary covert ". . . overlaps both [number] 13 and 15 and marks the beginning of contrary overlap...." (Humphrey and Clark 1961:373). Although this covert might be considered as the division between greater secondary coverts and "tertial" coverts, Humphrey and Clark (1961) regarded secondaries numbered 1 to 12 as speculum; number 13 and its associated covert have been observed diameters were measured in the plane of the vane at the superior umbilicus and perpendicular to this plane at the same point. The average of the two measurements appeared to be the best diameter-related indicator of age and was used in discriminant analysis.
Two 9th primaries could not be used because a portion of the quill was not translucent, indicating that they were not fully grown. One 5th primary feather was abnormally short, as indicated by the length of surrounding primaries, and another was broken. Length and weight measurements on these feathers were excluded. Some 5th primary diameters were distorted because of compression in removal, but the average of the two diameter measurements was considered reasonably accurate. Greater coverts from two juveniles and seven knownage juveniles were not measured because of feather wear or loss. Because of the incomplete set of measurements on some individuals, the usable sample for discriminant analysis was reduced to 35 adults, 46 juveniles of unknown age, and 30 knownage juveniles. The 1st primaries were collected without identifying the individual from which it was collected; thus, although the degree of separation provided by this character alone could be made, it could not be used in conjunction with other parameters. The parameters enter in order of their ability to distinguish the age groups, conditional upon the parameters already included. The analysis also provides for each individual two "probabilities," reflecting the likelihood that it belongs to the juvenile and to the adult age class. An individual was placed in the "questionable" category if its probability of belonging to either group was less than 80 percent.
RESULTS
Average parameter values for fall-taken adults and juveniles are shown in Table 1 . When ranked according to the F statistic for comparison of means between age classes, the best single parameter for age determination was covert width, followed by covert marking and 5th primary weight, which were about equal, and, in descending order, 9th primary diameter, 5th primary diameter, 5th primary length, 9th primary weight, and 9th primary length. When only covert marking and 5th primary parameters of known-age juveniles were considered, covert marking was the best single parameter for age determination, followed by 5th primary weight, 5th primary diameter, and 5th primary length. Fig. 1). b Test of equality of means of fall-collected adult and juvenile wings from "wing-bee." Degrees of freedom are 1 for the numerator and adult sample size + juvenile sample size for the denominator -2. c As determined in fall "wing-bee."
If frequency distributions for each age class and each parameter were visually examined, one could subjectively set limits so that parameters above the upper selected demarcation level would be considered indicative of adult hens after the prebasic II molt, and parameters below the lower demarcation line would be considered indicative of hens prior to the prebasic II molt.
The subjectively set limits were between two and three standard deviations above the juvenile means or below the adult means. All except 10 of the 87 females possessed at least one character that would have permitted correct age categorization of the individual, and only 1 of the 10 would have been assigned to an incorrect age category.
The best age categorization was obtained by using discriminant analysis with the seven most accurately measured parameters (5th primary length and weight, 9th primary length, weight, and diameter, and covert marking and width). Table 2 indicates the coefficients of each parameter in the discriminant functions. Of the 81 birds with all 7 parameters available and therefore usable in the analysis, only 1 was incorrectly assigned and only 3 were placed in the questionable category. Thirty-two of the 35 adults were assigned to the adult category with a 98.8-to 100-percent probability, 1 with 93.0-percent, 1 with 41.4-percent (i.e., considered questionable), and 1 with 15.6-percent (incorrectly classified if initial age determination was correct). Forty-three of the 46 juveniles were assigned to the juvenile category with a 99.5-to 100-percent probability, 1 with 90.3-percent, and 1 each with 59.6-and 34.9-percent (considered questionable).
When either the four most "stable" parameters (those considered least likely to change with time-covert marking, 5th primary length, 9th primary length, and 9th primary diameter) or the five most "definitive" parameters (those with highest F values-covert marking, covert width, 5th primary length, 5th primary weight, and 9th primary diameter) were used to establish the discriminant functions, only two individuals were assigned to the incorrect age class and five were considered questionable. Coefficients of each parameter in the discriminant functions when the four most stable parameters were used are provided in Table 2 . When discriminant functions based on covert markings and the three 5th primary parameters of fall-collected adult and juvenile wings were applied to 30 juvenile hand-reared females, 28 were correctly aged, none was incorrectly aged, and only 2 were placed in the questionable category. In waterfowl there is a basis for size parameters of the 5th primary providing a better indicator of age. The three proximal primaries of redheads harden at about the same time (Weller 1957), but the 2nd primary usually matures first, and the 4th and 5th primaries within 3 or 4 days. Any shaft diameter differences due to the size of the bird at the time it is growing feathers would be expected to be the same for 1st and 5th primaries. The latter being longer than the 1st primary allows for greater differences between yearling and adult feather length and weight. Thus, the 5th primary would be expected to accentuate any combined diameter, length, and weight function differences. The diameter measurement might be more precise if a knife-type edge was used on the thickness indicator gauge.
Because average primary feather weights reported in this paper were obtained a few. years after the birds were killed, weights may be less than those from freshly plucked primaries if desiccation of feathers occurs. 
